CYP4F3B expression is associated with differentiation of HepaRG human hepatocytes and unaffected by fatty acid overload.
Fatty acid microsomal ω-oxidation involves cytochrome P450 enzymes. Some of them belonging to the CYP4F3 family are mainly expressed in the liver, making this organ a major player in energy homeostasis and lipid metabolism. To study this important regulation pathway, we used HepaRG cells, which gradually undergo a complete differentiation process. Even at the early stage of the differentiation process, CYP4F3B generated by alternative splicing of the CYP4F3 gene represented the prevalent isoform in HepaRG cells as in the liver. Its increasing expression associated with hepatocyte differentiation status suggested a hepatic-specific control of this isoform. As in liver microsomes, the catalytic hydroxylation of the CYP4F3B substrate [1-¹⁴C]Z9(10)-epoxystearic acid led to major production of 18-hydroxy-9(10)-epoxystearic acid. When treated with saturated, monounsaturated, or polyunsaturated fatty acids, CYP4F3B and CYP4A11 expression remained unchanged whereas CYP4F2 and CYP4F12 expression was transiently up-regulated. A 24-h exposure of differentiated HepaRG cells to various polyunsaturated fatty acids and derivatives induced microvesicular steatosis; down-regulation of lipid metabolism gene regulators such as sterol regulatory element-binding protein-1c, fatty acid synthase, peroxisome proliferator-activated receptor γ (PPARγ), PPARα, and decreased expression of glucose-dependent metabolism genes, which could limit de novo lipogenesis. Docosahexaenoic acid seemed to be the most effective compound. These results suggest that a PPARα-independent pathway could participate to limit lipogenesis and emphasize the role of hepatocytes in the fatty acid ω-hydroxylation pathway. They also give insights on the use of HepaRG hepatocytes to open new avenues of investigations on factors mediating the lipid metabolic pathway and finding new hypolipidemic molecules.